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57 ABSTRACT 
The interchangeable ball hitch connector apparatus of 
this invention includes a generally spherical ball con 
nector adapted to engage a conventional ball hitch 
socket, a support base adapted for fastening on the tow 
bar of a vehicle for supporting the ball connector, and a 
spring-biased latch pin in the support base for releasably 
attaching the ball connector to the support base. When 
the ball connector is assembled with and attached to the 
support base, the latch pin is contained entirely inside 
the ball connector and not exposed to damage from the 
socket or parts thereof on the exterior of the ball con 
nector. A channel in the ball connector allows the latch 
pin to be readily unlatched from the ball connector by 
use of an elongated utensil, such as an ignition key. 

12 Claims, 6 Drawing Figures 
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1. 

INTERCHANGEABLE BALL, HTCH 

BACKGROUND OF THE INVENTION 

The present invention is related to tow hitch devices 
and more particularly to a ball hitch device having 
quick detachable, interchangeable ball hitch connec 
tors. 

Ball and socket hitch connectors are some of the most 
popular and widely used devices for connecting a vehi 
cle to be towed, such as a trailer, to a towing vehicle, 
such as a car, truck or tractor. A conventional ball and 
socket type hitch usually includes a spherical body or 
ball hitch connector that is adapted for attachment to a 
draw bar or tow bar of a towing vehicle. The tongue or 
hitch of the trailer or other vehicle to be towed is 
equipped with a socket adapted to fit over the spherical 
body or ball hitch connector and includes movable and 
lockable jaws adapted to tighten under the spherical 
body to prevent the socket from being removed there 
from during towing operations. Such ball and socket 
hitch devices are relatively safe; they are easy to con 
nect and disconnect, and they provide a hitch connec 
tion in which the tongue or hitch of the towed vehicle 
can pivot to a considerable extent in any plane about the 
hitch connection point, 

Notwithstanding the popularity and wide acceptance 
of such ball and socket hitches for towing vehicles, 
there remains some heretofore unresolved problems 
with their use. One of the most pervasive and aggrevat 
ing problems arises from the fact that the size of the 
spherical, ball-shaped body of the ball hitch connector 
has to be matched rather closely with the size of the 
socket on the hitch or tongue of the vehicle to be 
towed. If the ball connector is too large for the socket, 
the socket will simply not fit over the ball connector 
and the trailer cannot be connected to the towing vehi 
cle. On the other hand, if the spherical ball connector is 
too small for the socket, it might not be possible to get 
a secure connection of the socket to the ball connector. 
A severe safety hazard could result from such an inse 
cue-or ineffective connection of the trailer to the tow 
ing vehicle. Unfortunately, because of strength require 
ments, and in many instances purely arbitrary decisions, 
trailer manufacturers equip their trailers with a variety 
of different sized sockets. Therefore, in order to use the 
same towing vehicle to tow different trailers, the ball 
connector on the towing vehicle often must be changed 
to a different size. 
Changing conventional ball connectors attached to 

tow bars of towing vehicles is not always an easy task, 
and it often requires large wrenches or other tools. If 
such tools are not available to the person at the time the 
ball hitch has to be changed, such a change is almost 
impossible. Further, it is not unusal for the bolts used to 
attach ball hitch connectors to tow bars of vehicles to 
become severly damaged due to dragging on pavement, 
rocks and the like when the vehicle is driven through 
dips or over rough roads. When such damage occurs, 
removal of the ball connectors can be a very difficult 
task even with the proper tools available. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a novel towing hitch which includes an eas 
ily detachable and interchangeable ball connector for 
tow bars on towing vehicles. 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

2 
It is also an object of the present invention to provide 

ball hitch connector apparatus for towing vehicles, 
including a variety of different sized ball connectors 
that can be easily detached from the tow bar and re 
placed with a ball connector of another selected size. 

It is a further object of the present invention to pro 
vide an apparatus in which a ball hitch connector is 
provided that can be detached from the tow bar of a 
towing vehicle with the use of common utensils usually 
available to the operator of a towing vehicle. 

It is also an object of the present invention to provide 
an easily detachable and interchangeable ball hitch con 
nector for towing vehicles which is safe and not subject 
to wear or damage during use. 
Another object of the present invention is to provide 

ball hitch connector apparatus that includes a base 
which is more or less permanently mounted on the tow 
bar of a vehicle and a ball connector that is easily at 
tached to and detached from the base wherein a latch 
mechanism is positioned inside the ball connector so 
that it is not exposed or subject to damage or wear from 
external parts or forces. 
The ball hitch apparatus of the present invention 

includes a generally spherically shaped ball connector 
adapted for detachable hitching to a conventional ball 
hitch socket of a vehicle to be towed, a base support for 
supporting the ball connector, and a releasable attach 
ment mechanism for releasably attaching the ball con 
nector to the base support. The base support is adapted 
for attachment in a more or less semi-permanent manner 
to a tow bar of a towing vehicle. The releasable attach 
ment mechanism is generally positioned in the interior 
of the ball connector to prevent it from damage or wear 
from external parts or forces while it is mounted on the 
towing vehicle or during use in towing a trailer. More 
specifically, the attachment mechanism includes a bore 
extending radially inward from the bottom peripheral 
surface of the ball connector, and the base support in 
cludes an upwardly extending stub shaft adapted for 
insertion into the bore in the ball connector. A slidable 
latch pin in the stub shaft is adapted to protrude out 
wardly into engagement with an annular groove or 
cavity in the interior of the spherical body around the 
radial bore therein. The latch pin is biased to engage the 
spherical body, and can be disengaged from the spheri 
cal body by a force directed thereon to push the latch 
pin out of the annular cavity and into the stub shaft. A 
channel is provided in the spherical body extending 
from the exterior surface thereof into the cavity in axial 
alignment with the latch pin. A small elongated utensil, 
such as an ignition key, can be inserted into the channel 
to depress the latch pin and thereby allow the spherical 
body to be removed from the support base. When the 
ball connector is removed, it can be replaced on the 
base support by another ball connector of a different 
size as desired. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects, advantages and capabilities of the pres 

ent invention will become more apparent as the descrip 
tion proceeds, taken in conjunction with the drawings, 
in which: 
FIG. 1 is a perspective view of the interchangeable 

ball hitch connector of the present invention attached to 
a tow bar of a towing vehicle with two different-sized 
spherical ball hitches; 
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FIG. 2 is a view of the interchangeable ball hitch 
connector of the present invention with the component 
parts thereof separated but in alignment for assembly; 
FIG. 3 is a side elevation view of the base support and 

latch pin assembly shown attached to a tow bar of a 
towing vehicle; and 

FIG. 4 is a cross-sectional view of the interchange 
able ball hitch connector of the present invention 
mounted on a tow bar of a towing vehicle and showing 
the releasable attachment mechanism inside the spheri 
cal ball hitch connector. 
FIG. 5 is a perspective view of an alternate spherical 

ball of a different diameter. 
FIG. 6 is a cross sectional view of an alternate en 

bodiment of the invention having an externally 
threaded shank. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The interchangeable ball hitch connector 10 of the 
present invention is comprised of four main compo 
nents, including a generally spherical body or ball con 
nector 12 having an overall diameter A, a support base 
20 for supporting the ball connector 12, a fastener de 
vice such as the bolt 46 for semi-permanently attaching 
the base support 20 to a tow bar T of a vehicle, and an 
internal releasable attachment mechanism for releasably 
attaching the ball connector 12 to the support base 20. 
The ball connector 12, of course, is of the type adapted 
for connection to a conventional ball hitch socket (not 
shown) mounted conventionally on the tongue or hitch 
of a trailer or other vehicle to be towed. 
The support base 20 includes a large flat bottom por 

tion 21 and is tapered upwardly to form a narrower 
neck portion 27, and it terminates on top in an upright 
stub shaft 25. The stub shaft 25 is smaller in diameter 
than the upper portion of the neck 27 such that an annu 
lar collar 26 is formed around the base of the stub shaft 
25. An internally threaded bore 22 extends upwardly 
into the support base 20 from the flat bottom 21 and is 
adapted to receive a similarly sized externally threaded 
bolt 46. As best seen in FIGS. 3 and 4, the bolt 46 is 
screwed into the internally threaded bore 22 in the 
support base 20 to attach the support base 20 securely to 
a tow bar T of a vehicle in a more or less semi-perma 
nent manner. The bolt 46 extends upwardly through a 
hole 44 in the tow bar T, and a lock washer 48 is used 
to secure the bolt 46 against being unscrewed. Of 
course, an externally threaded stud 50 with a nut 52 or 
any other suitable apparatus can also be used to fasten 
the base support 20 securely to the tow bar T. 
The stub shaft 25 is provided with a transverse bore 

30 extending therein from a lateral side. A latch pin 32 
is slidably positioned in the transverse bore 30 and is 
biased to protrude outwardly by a spring 40 positioned 
in the bore 30 behind the latch pin 32. Latch pin 32 has 
an enlarged portion 34 of a diameter approximately the 
same as the diameter of the bore 30, and a smaller diam 
eter outer portion 36 which protrudes outwardly from 
the bore 30. A collar 35 is formed where the smaller 
portion 36 of the latch pin 32 extends outwardly from 
the larger portion 35. After the pin 32 is positioned in 
the bore 30, a portion of the shaft material 38 around the 
opening of the bore 30 is crimped to a diameter smaller 
than the larger portion 34 of the latch pin 32. The collar 
35 bears against this crimped portion 38 and retains the 
latch pin 32 in the bore 30. Therefore, the latch pin 32 
can be slid back and forth within the bore 30 against the 
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4. 
bias of spring 40, but the crimp 38 keeps the latch pin 32 
assembled in the stub shaft 25. 
The spherical body 12 is provided with a radial bore 

14 extending inwardly from the bottom thereof a dis 
tance approximately equal to the length of the stub shaft 
25 and of a diameter sufficient to receive the stub shaft 
25 therein. An annular groove or cavity 16 is formed 
around the inside of the bore 14 in a position to receive 
the latch pin 32 therein when the bottom of the spheri 
cal body 12 is positioned on the annular collar 26. 
Therefore, when the latch pin 32 is depressed into bore 
30, the spherical body 12 can be positioned over the 
stub shaft 25. The distal end of latch pin 32 is cham 
ferred at 37 to assist in initially positioning the spherical 
ball connectors 12 over the stub shaft 25. As the bottom 
of the spherical body 12 approaches the collar 26, the 
bias of spring 40 pushes the latch pin 32 outwardly and 
into the annular cavity 16 inside the spherical body 12. 
In this position, the spherical body 12 can be rotated 
about the longitudinal axis of stub shaft 25; however, as 
long as the latch pin 32 is engaged in the annular cavity 
16, the spherical body 12 cannot be removed from stub 
shaft 25. In this position, the ball hitch 10 of the present 
invention cab be used to tow a trailer. 
As best shown in FIGS. 2 and 4, the spherical body 

12 is also provided with a channel opening 18 extending 
from the lateral side of the spherical body 12 into the 
annular cavity 16. Therefore when the spherical body 
12 is rotated to align the channel 18 with the latch pin 
32, an elongated object, such as an ignition key, small 
screw-driver, nail or other similar utensil can be in 
serted through the channel 18 to depress latch pin 32 
into the bore 30. A mark 28 can be provided on a readily 
visible portion of the support base 20 in alignment with 
the latch pin 32 to assista user in aligning the channel 18 
with the latch pin when it is desired to remove the 
spherical body 12. Of course, with the latch pin 32 
depressed into the bore 30, the spherical body 12 can be 
removed easily from the stub shaft 25. 
With the spherical body 12 unlatched and removed 

from the support base 20, another spherical body 12 of 
a different overall diameter B but with the same sized 
radial bore 14 and annular cavity 16 can be positioned 
on and latched to the support base 20 to accommodate 
a different size trailer hitch socket. It is contemplated 
that this invention can include a plurality of spherical 
bodies 12 with different sized diameters that can be 
interchanged and attached to the support base 20 to 
accommodate various sized trailer hitch sockets. 
As shown in FIGS. 2 and 4, the opening to channel 18 

is preferably recessed from the peripheral surface of the 
spherical body 12 as shown at 19 to prevent wear on the 
external surface from parts of a hitch socket or clamp 
from riveting or closing the entrance to the channel 18. 
Therefore, the entire latch mechanism and access 
thereto for unlatching is protected from damage or 
wear due to external forces normally applied to ball 
hitch type towing apparatus in conventional use. 
Although the present invention has been described 

with a certain degree of particularity, it is understood 
that the present disclosure has been made for clarity and 
example and that changes in details of structure may be 
made without departing from the scope of the claims 
hereof. 
What I claim is: 
1. Ball hitch apparatus, comprising: 
a support base having a stub shaft extending up 
wardly therefrom; 
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a latch pin in said stub shaft adapted to protrude 
radially outwardly therefrom; and 
generally spherical body with a bore extending 
radially inward from its bottom peripheral surface, 
and a cavity recessed therein from the periphery of 
said radial bore and adapted to receive therein said 
latch pin when the stub shaft of said support base is 
inserted into said radial bore in said spherical body. 

2. The ball hitch apparatus of claim 1, wherein said 
stub shaft includes a transverse bore extending radially 
therein and said latch pin is positioned slidably in said 
transverse bore and biased to protrude outwardly from 
said transverse bore into said cavity in said spherical 
body. 

3. The ball hitch apparatus of claim 2, wherein said 
cavity is an annular groove in said spherical body 
around the periphery of said radial bore in said spherical 
body. 

4. The ball hitch apparatus of claim 2, including a 
slotted access opening extending transversely from the 
exterior of said spherical body to said cavity and posi 
tioned to be in alignment with said latch pin when said 
latch pin is positioned in said cavity in such a manner 
that an elongated object can be inserted through said 
slotted access opening to depress said latch pin into said 
transverse bore in said shaft. 

5. The ball hitch apparatus of claim 3, including a 
slotted access opening extending transversely from the 
exterior of said spherical body to said annular groove 
and adapted for receiving therein an elongated object 

2 

6 
for depressing said latch pin into said transverse bore in 
said shaft. 

6. The ball hitch apparatus of claim 5, wherein said 
shaft has a longitudinal axis and said spherical body is 

5 rotatable about the longitudinal axis of said shaft. 
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7. The ball hitch apparatus of claim 6, including an 
external marker on said base support means in align 
ment with said latch pin and visible when said spherical 
body is positioned on said stub shaft for indicating a 
position where said slotted access opening in said spher 
ical body is aligned with said latch pin. 

8. The ball hitch apparatus of claim 5, wherein the 
external entrance to said slotted access opening is re 
cessed inwardly from the peripheral surface of said 
spherical body. 

9. The ball hitch apparatus of claim 3, wherein said 
base support means includes fastening means adapted 
for affixing said base support means to a tow bar of a 
vehicle. 

10. The ball hitch apparatus of claim 9, wherein said 
fastening means includes an internally threaded bore in 
said base support means adapted for receiving an exter 
nally threaded bolt of sufficient length to also pass 
through a hole in a tow bar. 

11. The ball hitch of claim 10, wherein said fastening 
means includes an externally threaded shank extending 
downwardly from said base support means adapted to 
pass through a hole in a tow bar. 

12. The ball hitch apparatus of claim 1, wherein said 
shaft is adapted to receive a spherical body of a different 
diameter for an alternate selective mounting on the 
support base. 
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